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form, for instance when all the cz's and £'s are exactly equal, is the sum s' finite. Hence it is possible to speak of rectilinear propagation of light, since the result of interposing a screen of sufficient size and irregular form upon the line QP is darkness at P.
If between Q and P a screen with a circular opening whose centre is at M0 be introduced, then the effect at P varies greatly with the size of this opening. If the opening has the same size as half of the central zone, the effect at P is the same as though no screen were present, i.e. the light at P has the natural brightness. If the opening corresponds to the whole central zone, s' at P is twice as great as before, i.e. the intensity at P is four times the natural brightness. If the size of the opening be doubled, so that the first two central zones are free, then, according to (7), s'=sl—s2, an expression whose value is nearly zero; etc. This conclusion also has been verified by experiment. Instead of using screens or apertures of various sizes, it is only necessary to move the point of observation along the line QM0.
Although Fresnel's modification of Huygens' principle not only accounts for the straight-line propagation of light, showing this law to be but a limiting case,* but also explains the departures from this law shown in diffraction phenomena in a way which is in agreement with experiment, nevertheless his considerations are deficient in two respects. For, in the first place, according to his theory, light ought to spread out from any wave surface not only forward, but backward toward the source. This difficulty was contained in the original conception of the Huygens' principle (cf. page 161). In the second place, Fresnel's calculation gives the wrong phase to the light disturbance s' at P. For, according to equation (i) on page 163, in the case of direct propagation sf ought to be
t       a-\-
s — '.   ,   ,  cos 27t\ > 1
* That this is not true for sound is due to the fact that the sound-waves are so long that the obstacles interposed are not large in comparison.-mentioned article by Schutt.
